Herbicides
have been widely and successfully used to control undesirable vegetation when seeding rangelands. Major advantages of herbicides are: (1) selectivity, (2) quick kill, grasses and three cool-season grasses were damaged when sprayed with an amine form of 2,4-D at 0.5 and 1 lb/A at emergence, but that they were not injured at 2, 4, and 8 weeks after emergence. Cool season species were affected less than warm season species and the rate of damage on all species decreased at later dates and lower rates. However, Klingman ( 1959) 
Treatments and Procedures
Greenhouse studies were conducted at Utah State University.
Soil for the greenhouse flats was obtained from Franklin Basin, 35 mi northeast of Logan, Utah. This is a typical high-elevation tarweed area with abundant tarweed (Madia glomerata Hook.) seeds in the soil.
The simulated fall-seeded flats were planted on January 4. These flats and those to be seeded later which would simulate spring seeding were then put outside the greenhouse for exposure to winter weather conditions apparently necessary for germination of tarweed.
All flats were left out for 50 days, with 49 days of freezing temperatures. Soil in the flats was frozen solid on February 23 when brought into the greenhouse. Tarweed began to emerge within 2 days and soon averaged 119 plants per ft2 (Fig. 1) . Grass emergence began in 6 days. Treatments designed to simulate fall and spring seeding were as follows: not sprayed, not weeded). Check (ditto to number 4, but handweeded).
Simulated spring seeding and spraying 6. Sprayed 2 hours before seeding. 7. Sprayed 2 hours after seeding. At each growth stage, there were 4 rates of 2,4-D iso octyl low volatile ester (0.5, 1, 2, 4 lb/A acid equivalent), except that 0.5 lb was not used in all applications.
A spraying was planned when grass plants were in early boot, but it was abandoned because tarweed produced seed prior to this stage.
There were 3 replicate blocks; and within these blocks the 10 dates and 4 rates of spraying were randomized with the 3 species randomized within each treatment.
All tables are on the basis of 10 possible plants per foot of row. Significance of results at the 5% level was determined by Duncan's (1955) multiple range test.
Results

Fall Seeding
Grass planu an simulated fall seedings were counted before and after spraying, and one week later. They were the earlier the stage of growth at which grass seedlings were sprayed, the greater the reduction in numbers and yields. Spraying 2,4-D at 0.5 to 1 lb/A when grass had 2 to 4 leaves and tarweed 6 to 8 leaves, killed most of the rarweed with little injury to the grass. When all species and rates were averaged, the plots sprayed when grass had 1 to 2 leaves yielded 3.8 g of grass per plot as compared to 4.6 for spraying at 2 to 4 leaves and 4.1 at 5 to 10 leaves.
Rates.-All rates of 2,4-D readily killed tarweed in the 2 to 4-and 6 LO &leaf stages.
At this time, the grass had 1 to 2 and 2 to 4 leaves. When grass was in the 5 to lo-leaf stage, tarweed averaged 2 blossoms per flower cluster. At this stage, 2 or 4 lb/A of 2,4-D killed 100% of the tameed, 1 lb/A killed 96%, and 0.5 lb/A killed 83%.
In general,
2,4-D AND GRASS SEEDLINGS
the higher the rate of 2,4~D the greater the reduction in "umber and yield of grass plants. Averaging all species when sprayed at the 1~ fo Z-leaf stage, the plots sprayed with 4 lb/A of 2,4~D yielded 2.9 g, as compared to 4.3 g at 2 lb/A, 4.1 at 1 lb/A, and 5.6 for the check. Many sprayed grasses were malformed and damaged. The blades were rollrd and the tip of the blade often did not emerge from the sheath. This retarded the growth of such plants (Fig. 2 ).
Spring Seeding
The flats which simulated spring seeding were sprayed and seeded on March 1 when tarweed averaged 2 to 4 leaves. Grasses emerged in 6 daya. Grass seedlings were counted and marked daily for 1 week, every 3 days for 3 weeks, and on the 40th day after seeding. Sixty days after initiation of emergence, plants were again counted and also clipped for air-dry weight (Table 2) .
Species.-Averaging all spraying treatments, intermediate wheatgrass had the greatest plant numbers and yxtds, followed by crested wheatgrass and smooth brome.
Seedbed phase.-Spraying when grass seed was not covered in the open furrow reduced plant numbers and yielded as compared LO covered seed. When all species and rates were averaged, plots sprayed with 2,4~D after seeding yielded 7.9 g of grass. Those sprayed before seeding also yielded 7.9 g and those sprayed with seed in the open forrow yictded 5.8 g (Fig. 3) .
Rates.-All rates of spraying kittcd all the tarweed plants. Though the differences were not statistically significant, increasing the amcunt of 2,4~D decreased the survival and yield of grass plants. Averaging all species and freatments, the plot sprayed at 1 lb/A of 2,4~D yielded 9.0 g of grass as compared to 7.0 and 5.5 g for 2 and 4 lb/A, respectively. ?'he check yielded 9.4 g and the handweeded 11.5 g.
Spring drilling and spraying resulted in more and greater physical malformations of grasses than did spray ing on fall seeding. Field Studies
The applicability of the greenhouse studies to field conditions was determined by spraying plots in a tarweed infested area at Franklin Basin. I" the spring of 1966, plots
